The Association for Professionals in Infection Control and Epidemiology (APIC) MegaSurvey, administered in 2015, was completed by approximately 4,079 APIC members. The survey sought to gain a better understanding the current state of 4 components of infection prevention practice: demographic characteristics, compensation, organizational structure, and practice and competency. Methods: The data for this analysis come from the APIC MegaSurvey Practice and Competency domain. Descriptive statistics and χ 2 analyses were conducted to examine differences in infection preventionist (IP) competency, roles, and activity self-assessments. Results: The majority of IPs self-assessed their competency as Proficient compared with Novice or Expert for each of the 8 IP core competency activities. Forty percent of IPs self-rated their competency as Expert in the Preventing/Controlling the Transmission of Infectious Agents/HAIs component. IPs reported Novice competency in Employee/Occupational Health (29%); Cleaning, Sterilization, Disinfection, and Asepsis (23%); and Education and Research categories (22%). Differences in self-rated competency among IPs by discipline type (public health, nurse, and laboratory) were identified. Conclusions: Differences in self-rated competency were identified for each of the 8 IP core competency activities. IPs report using various resource types to gain competency. Future research is needed to identify opportunities to increase competency levels in the weakest-rated competency activities.
The Association for Professionals in Infection Control and Epidemiology (APIC) Competency Model guides the practice of infection preventionists (IPs) by describing 3 specific career stages. 1, 2 In general, the stages are not ridged, but flexible depending on the IP's background, experience, and skillset. The first career stage, Novice/ Early, is a period when an IP gains basic knowledge and skills. Typically an IP will remain in the Novice/Early stage for 2-3 years. The next career stage, Proficient/Middle is marked by an IP achieving the Certification in Infection Control designation. During this career stage, an IP incorporates the skills and knowledge learned in the Novice/Early stage to improve patient outcomes. Finally, an IP in the Advanced/Expert career stage serves as a content expert through teaching, mentoring, consulting, or role modeling. An advanced/expert IP will continue to expand current knowledge and abilities through leadership activities. 3 Traditionally, individuals with a nursing background have filed the IP role within health care facilities; however, more recently, those with other professional nonnursing backgrounds, such as public health, laboratory professionals, and foreign medical graduates, are working within the infection prevention and control (IPC) role. These nonnurses contribute their unique knowledge, training, and skills to advance the IP profession; however, it is unknown if the unique qualities specific to background type influence self-rated competency for each of the 8 IP core competency activities: Identification of Infectious Disease Processes; Surveillance and Epidemiologic Investigation; Preventing/Controlling the Transmission of Infectious Agents/Health Care-Associated Infections (HAIs); Employee/ Occupational Health; Management and Communication; Education and Research; Environment of Care; and Cleaning, Sterilization, Disinfection, and Asepsis. 4, 5 To date, no study has examined the potential influence of primary discipline type (nursing vs nonnursing) on selfrated competency for each of the 8 IP core competency activities; therefore, the aim of this research was to fill the gap by examining self-rated competency specific to discipline type. A secondary aim was to describe the type of resource (formal education, selftaught, professional development courses/training, or on-the-job training) used to attain current competency levels.
MATERIALS AND METHODS

Survey methods
The data for this analysis come from the 2015 APIC MegaSurvey, an anonymous, cross-sectional, online survey of current APIC members who self-identified as an IP. Approximately 4,079 APIC members of 13,050 eligible APIC members (31%) voluntarily completed the survey, which consisted of 4 main domains: Demographic Characteristics, Organizational Structure, Practice and Competencies, and Compensation. A more detailed description of the survey tool and data collection is provided elsewhere. 6 
Data sources/variables
The analysis presented here is limited to the domain known as Practice and Competencies. The remaining competencies will be addressed in companion articles. 6 Data elements include demographic characteristics such as background/primary discipline (eg, nurse, public health, and laboratory [combines medical technician, laboratory scientist, and microbiology]), career stage (Novice/Early, Proficient/Middle, and Expert/Advanced), competency activities (Identification of Infectious Disease Processes; Surveillance and Epidemiologic Investigation; Preventing/Controlling the Transmission of Infectious Agents/HAIs; Employee/Occupational Health; Management and Communication; Education and Research; Environment of Care; and Cleaning, Sterilization, Disinfection, and Asepsis), IP role (not applicable, perform the work, supervise/train the work, and both perform and supervise/train the work), and competency resource (formal education, self-taught, professional development courses/ training, and on-the-job training).
Statistical methods
Descriptive statistics, including frequencies, percentages, means, standard deviations, and χ 2 analysis, were computed using SPSS version 24.0 (IBM-SPSS Inc, Armonk, NY). P values < .05 were considered statistically significant.
RESULTS
Self-rated competency ability rating
Respondents were asked to rate their competency level for each of the 8 IP core competency activities. Eighty-eight percent of respondents self-rated their competency level for each of the 8 (19%, 22%, and 23%, respectively) .
Of the 8 competency activity categories, Employee/Occupational Health had the highest proportion of IPs who self-rated competency level as Novice (29%) followed by Cleaning, Sterilization, Disinfection, and Asepsis and Education and Research categories (23% and 22%, respectively).
Twenty-two percent of data were missing (no response provided) for this section of the survey. The majority of nonresponders were among the largest subset of survey participants; nurses who self-identified as having a primary job function as an IP in an acute care setting. Table 2 displays competency ability ratings by professional discipline: nurse, foreign medical graduate, laboratory (combining medical technician, laboratory scientist, and microbiology), public health, and other. Further analyses were performed on the 8 competency activity categories based on self-rated competency between primary disciplines. Due to sample size, only 3 primary disciplines were selected. The 3 primary disciplines are laboratory, nurse, and public health. The foreign medical graduates and other primary disciplines were excluded from these analyses.
Competency differences among primary disciplines
We constructed χ 2 2 × 3 contingency tables for each competency activity type to compare differences between the primary disciplines (laboratory vs nurse, public health vs nurse, and public health vs laboratory) and competency (Novice, Proficient, or Expert). The results are summarized in Table 3 .
Ten combinations were statistically significant. For the combination laboratory versus nurse, there were 2 competency activity categories for which laboratory responders rated themselves as For the combination public health versus laboratory, there were 3 competency activity categories that were statistically different. Public health responders rated themselves Expert more often than did laboratory responders in Surveillance and Epidemiological Investigations (56.6% vs 38.5%), Preventing/Controlling the Transmission of HAIs (45.9% vs 40.7%), and Education and Research (44.2% vs 19.6%). The only competency activity type with no significant difference in competency ability rating between professional discipline types was Cleaning, Sterilizing, Disinfecting, and Asepsis.
Role in competency activities
Tasks performed
Respondents were asked whether they performed specific tasks within each of the 8 competency activity categories. The response choices for each task included the following categories: Not Applicable, Perform the Work, Supervise/Train the Work, and Both Perform/Supervise/Train the Work. The complete data analysis results are presented in (Table A1) . Table 4 includes the specific tasks that were identified by more than 24% of respondents as having neither performed nor supervised.
Under the competency activity Identification of Infectious Disease Processes, 42.9% of respondents reported they did not differentiate between prophylactic empiric and therapeutic uses of antimicrobial agents, whereas 29.6% of respondents reported they did not identify appropriate practices for specimen collection, transportation, handling, and storage.
Under the competency activity Surveillance and Epidemiologic Investigations, 33.7% of respondents reported they did not monitor or interpret the relevance of antimicrobial susceptibility patterns.
Under the competency activity category Preventing/Controlling the Transmission of Infectious Agents/HAIs, respondents reported they neither perform nor supervised three tasks: 24.6% of respondents reported they did not perform or supervise the recall of potentially contaminated equipment, food, medications, and supplies; 37.4% did not perform or supervise activities related to antimicrobial stewardship; and 43.1% did not perform or supervise tasks related to immunization programs for patients.
Under the competency activity category Management and Communication, 36.4% of respondents reported they did not incorporate business modeling to assign value to prevention of and/or presence of HAIs (eg, cost/benefits analysis or return on investment), whereas 24.4% of respondents did not participate in cost-benefit assessments, efficacy studies, product evaluations, and standardization.
Under the competency activity category Education and Research, 32.3% of respondents neither performed nor supervised tasks related to critical appraisal of the literature.
Finally, under the competency activity category Employee/ Occupational Health, 37.4% of respondents reported they neither performed nor supervised the review and/or developed screening and immunization programs. 
Primary resources for IP competency
Participants were asked to report their primary resource (formal education, self-taught, professional development courses/training, on-the-job-training) for gaining current competency for each of the 8 competency activity categories (Table 5 ). More than half of respondents identified professional development courses/training as the primary resource for gaining competency in Surveillance and Epidemiologic Investigation (52.5%); Cleaning, Sterilization, Disinfection, and Asepsis (53%); and Preventing/Controlling the Transmission of Infectious Agents/HAIs (55.5%). Half of respondents reported their current competency level in Identification of Infectious Disease Processes was primarily gained through professional development courses/training (49.6%) compared with competency gained via self-taught, formal education, and on-thejob training (10.5%, 19.9%, and 20%, respectively). More than 40% 
DISCUSSION
Highest self-rated competency activities
The competency activity with the highest Expert self-rating among all survey respondents was Preventing/Controlling the Transmission of Infectious Agents/HAIs (39.7%). The competency activity categories known as Surveillance and Epidemiologic Investigation, Identification of Infectious Disease Processes, and Environment of Care were the next highest categories with Expert self-rating (34.9%, 33.7%, and 29.5%, respectively).
Competency differences by primary discipline type were identified. Laboratory responders rated themselves as Expert more often than did nurses in the Identification of Infectious Disease and Surveillance and Epidemiological Investigations. These findings may reflect that laboratory responders have education and training in identification of disease based on objective testing criteria. In addition, laboratory responders who often work with public health departments may have more experience with disease investigation than nurses, whereas nurses are usually trained in clinical observation, test interpretation, and critical thinking logic. 7, 8 Public health responders rated themselves Expert more often than did nurses in the following categories: Identification of Infectious Disease, Surveillance and Epidemiological Investigations, Preventing/ Controlling the Transmission of HAIs, and Education and Research. IPs whose discipline is public health likely have specific training in epidemiology methods, disease investigation, and research design. 9 This might explain why public health responders rated themselves higher than did nurses in these 2 competency activity categories. In contrast, public health IPs rated themselves as Novice more often than did nurses in the category Employee/Occupational Health. Employee/Occupational Health has a more clinically oriented component, which might further explain why there were more IPs with public health background who rated themselves as Novice compared with nurse IPs. 8 Analysis of the results of the MegaSurvey in terms of how IPs from different professional disciplines rated their competency level for IP core competency activities provides insight into how the profession is shaped by various factors, both internal and external. These results, similar to findings by Reese and Gilmartin, 10 suggest that different discipline types may prepare IPs with diverse knowledge and competency ability skill sets.
Weakest self-rated competency activities
The competency categories described as Cleaning, Sterilization, Disinfection, and Asepsis; Management and Communication; and Employee/Occupational Health had the fewest percent survey respondents with self-rating of Expert (22.5%, 22.2%, and 19.1%, respectively).
Cleaning, sterilization, disinfection, and asepsis
This finding suggests that although the majority (83.6%-91.7%) of survey respondents reported that they perform or perform/ supervise/train the tasks associated within the Cleaning, Sterilization, Disinfection, and Asepsis competency category, the participation does not necessarily equate to a higher self-rated competency level, because 23.2% reported having Novice competency. Having a high level of expertise in evidence-based practices for Cleaning, Sterilizing, Disinfecting, and Asepsis is a critical component of an effective IPC program. Future research to further investigate the frequency of performing the tasks (ie, daily, weekly, monthly, or quarterly to annually) and associated self-rated competency would provide insight to this finding, because one may surmise that the amount of time an IP spends performing a certain activity would lead to a self-assessment of competency within a certain competency activity category. As such, these results suggest that there is an ongoing need to provide additional IP support, training, and education specific to cleaning, sterilization, disinfection, and asepsis. Moreover, it is important to note that Cleaning, Sterilization, Disinfection, and Asepsis is among the more technical competency activities necessitating technical expertise, which may require more frequent training and education to enhance competency levels.
Management and communication
Whereas the majority (63.6%-97.1%) of survey respondents perform or perform/supervise/train the tasks associated within the Management and Communication category, only 22.2% of IPs selfrated as Expert in this competency. This finding suggests that there may be opportunity to improve competency levels in this critical area. Bubb et al 3 describe the role of IPs in program management, suggesting that IPs are responsible for the entire IPC program or hold responsibility for the implementation of the program mission and goals. To successfully manage an IPC program, an IP must incorporate systematic evaluation of program effectiveness and identify needed resources to meet the goals and objectives of the program. Operational management and communication skills are required carry out these functions, as well as to inform key stakeholders of identified needs and progress to ensure an ongoing, effective program.
Within the Management and Communication category, more than one-third of respondents reported they did not incorporate business modeling to assign value to prevention of and/or presence of HAIs (eg, cost/benefits analysis or return on investment). Targeted resources, such as setting-specific communication tools, to incorporate clinical and leadership setting (from the operating room setting to the boardroom), may aid in fostering IP professional development skills and personal confidence to successful perform as a leader in IPC in setting-specific areas.
Employee/Occupational Health
Although the majority (62.6%-88.2%) of survey respondents perform or perform/supervise/train the tasks associated within the Employee/Occupational Health competency category, 80.1% selfrated competency less than Expert. These results may suggest that additional education and training may be needed to support employee/occupational health core functions, such as regulatory compliance requirements (ie, Occupational Safety and Health Administration), employee postexposure protocols, and occupational exposure risk assessments.
Competency resources
A large percent of IPs identified that professional development courses/training is the primary resource for gaining current competency in at least 1 of 8 eight activity areas (30%-56%), whereas formal education was the main resource for competency level for 5%-25% of IPs, suggesting that formal education was not a significant resource used to gain current competency level among the majority IPs. A finding of concern pertains to the number of IPs (9%-21%) who identified that they were self-taught as the primary resource for gaining current competency in 1 or more of the 8 competency activity categories. This finding suggests that numerous IPs may lack formal IPC training and a need may exist for some IPs to participate in structured education, professional development, and training opportunities concerning each of the 8 competency activity categories. These findings relate to the conclusions of Conway et al, 11 which suggest that IPs need to develop skills relating to program management and communication to lead improvement efforts. To successfully implement and sustain the basic core concepts of IPC programs, it is imperative that IPs have access to and participation in aforementioned development opportunities. Perhaps offering such opportunities via various settings (eg, in person, Webbased, or local APIC chapter-based) may provide the IP flexibility and convenience to participate.
On-the-job training was identified as the primary resource for current competency level for 20%-44.2% of IPs in at least 1 of the 8 IP core competency activities. Through this survey, it is not possible to identify the validity of the type and content of the on-thejob training. For example, is it not known if a resource, such as the APIC Novice Road Map, was incorporated into the training to ensure that the key elements of IPC practice were included in the training. Further, it is not possible to identify the credentials of the training entity (eg, Proficient IP with Certification in Infection Control credential vs Novice IP).
CONCLUSIONS
This study supports the need for additional research concerning IP role, competency, and self-assessment. For example, future research could focus on the role of IPs in antibiotic stewardship. The results of this study indicate that more than one-third of IPs (37.4%) did not perform or supervise activities related to antimicrobial stewardship; however, the survey was administered in 2015, before the 2017 Joint Commission requirement (MM .09.01.01) to include IPs as part of antimicrobial stewardship programs. This requirement may force IPs to perform this activity.
With the enormous role that an effective IPC program contributes to patient safety and HAI reduction, it is essential that qualified, relevant, and evidence-based training is readily available and easily accessible to IPs. It is imperative that IPs receive and implement best practices and recommendations to further advance patient safety outcomes. IPs with diverse professional backgrounds (laboratory, public health, and nurses) reported self-rated competency levels for each of the 8 competency activity categories differently. An opportunity exists for future research to determine whether self-assessed competency reflects actual competency among IPs. For example, it is not possible to know if the IPs completing the survey selfassessed their competency levels incorporating the APIC Competency Model criteria for novice, proficient, or advanced. Future studies could include an objective competency assessment to determine whether self-rated competency aligns with the actual career stage. Future expansion of the APIC Competency Model could include guided selfassessment, or other potential evaluation techniques that could verify and validate one's current IP practice, and identify opportunities for improvement. 
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